The unique plant life on serpentine and other ultramafic rock types is a telling reminder to plant ecologists, taxonomists, and plant geographers of the significance of the edaphic factor in plant distribution. Endemism, ecotypic differentiation, serpentinomorphism, singular vegetational physiognomies, and "extralimital" distributions all contrive to make the floras of these magnesium-rich, calcium-poor areas fascinating and unique botanical areas (Krause, 1958; . During the course of genecological and floristic studies on the plant life of ultramafic outcrops in the Pacific Northwest,l I have been struck by the highly predictable recurrence of and restriction to ultramafic soils of three fern species. Polystichum mohrioides (Bory) Presl var. lemmonii (Underw.) Fern. and Cheilanthes siliquosa Maxon 1Supported by a National Science Foundation Grant, G-10320. are almost exclusively found on soils of ultramafic rock origin, while A. pedatum L. var. aleuticum Rupr. shows a strong preference for the same substrates. What follows, then, is a resume of the occurrences of these "serpentinophytes" on ultramafics as compared with their nearly uniform absence on adjacent soils of other parent material origin. I have made field observations mainly in the state of Washington; a limited number of visits have been made to similar sites in Oregon, northern California, Montana, and British Columbia.
LOCATION AND DESCRIPTION OF SITES
The term "ultramafic" embraces all those rock types in which the elemental composition is largely silicates of iron and magnesium. The commonest lithological forms of ultramafics are the . The terrain is rugged, with steep slopes and high ridges that culminate in ultramafic peaks of from 5000 to 7000 feet altitude (Earl, Navaho, and Ingalls peaks). The clearest and most spectacular contact between ultramafic and non-ferromagnesian rock types is along upper Ingalls Creek where the east boundary of peridotite at the creek abruptly gives way to the massive granodiorite (acid igneous) of the Stuart Range.
All of the Wenatchee Mountains ultramafics occur in areas of coniferous forest. At altitudes from 2500 to 4000 feet, the forests consist of open stands of Douglas fir, yellow pine, and western white pine; this forest type grades insensibly upward into a mixture of subalpine fir, mountain hemlock, and whitebark pine (Fig. 1) . The stands are invariably open, the barren slopes between the scattered trees lightly populated with grasses and forbs, some of which are highly characteristic of ultramafic soils (Fig. 2) .
The next largest series of ultramafic occurrences in Washington is in the northwestern counties of Snohomish, Skagit, San Juan, and Whatcom. The most outstanding of these is Twin Sisters Mountain, a westerly outlier of the northern Cascade Range; it is pure dunite, an igneous ultramafic composed primarily of the mineral olivine. Rock of similar origin occurs locally at low elevations to the west; Fidalgo Island and Cypress Island have the most extensive of this series of ultramafic outcrops.
The vegetation on the Twin Sisters dunite contrasts strikingly with that on the adjacent non-ferromagnesian parent materials.
The luxuriance of the Humid Transition forest abruptly gives way to stunted Douglas fir, lodgepole pine, western white pine, and shrubby Juniperus communis. The insular ultramafics also support conifers, largely Douglas fir, beach pine, and Juniperus scopulorum. 
117
The third ultramafic region consists of widely separated small outcrops, east of the northern Cascades in Okanogan, Ferry, and Stevens counties of Washington. As yet, none of these sites has been visited by the author.
The coniferous forest on ferromagnesian substrata is by no means dense and continuous. The trees are largely stunted and widely spaced; often on steep, stony, serpentinized outcrops there are no trees present (Fig. 2) . On such barren, continuously eroding slopes, as well as on talus, in rock fissures and on sparsely forested slopes, one is almost sure to find one or more of the three ferns so characteristic of our Pacific Northwest ultramafics.
OCCURRENCE AND DISTRIBUTION OF FERNS
The frequency and abundance of the fern species in question can be readily extracted from the phytosociological releves that I have compiled. The floristic composition on ferromagnesian and non-ferromagnesian sites has been recorded for over sixty localities in the Pacific Northwest. The accompanying list of fern distributions presents sample abstracts from releves recorded for two of the three ultramafic areas of Washington; a summary of all releves for the Wenatchee Mountain area is also included. Wherever possible, fern records from adjacent non-ferromagnesian localities are given. The high constancy and fidelity of Cheilanthes siliquosa and Polystichum mohzrioides var. lenmmonii for ultramafics in the Pacific Northwest suggests a close conformity of plant to substrate (Fig. 3) . Only rarely does C. siliquosa occur on non-ultramafic outcrops, and I have yet to find P. mohrioides var. lemmonii on other substrates than ultramafics. On the other hand, the rather characteristic ferns of nearby non-ultramafic rock outcrops -Cryptogramo ma acrostichoides, Cheilanthes gracillima, Polypodiunmt vulgare var. hesperium, and Woodsia scopulina rarely, if at all, grow on soil of ultramafic origin. Of the two species commonly found on ultramafics, C. siliquosa is the most frequent, and through a wide altitudinal range. It is at sea level in the San Juan Islands and on up to 4000 feet in the Wenatchee Mountains and even higher in Oregon and northern California. P. mohrioides var. lemmonii, however, does not occur below 3000 feet in the areas I have visited. We may invoke an explanation to account for narrow restriction of these ferns to ultramafics that has been exploited in connection with angiospermous serpentine endemics (Kruckeberg, 1951 . Survival on soils high in ferromagnesian minerals but deficient in calcium requires a physiological capability for efficient withdrawal of what little calcium is present and as well to accumulate other essential elements in low supply; failure to expand their range onto adjacent non-ferromagnesian soils may be due to the increased biotic (microbial and higher plant) competition en-countered on more fertile soils. It should be possible to test the latter hypothesis in spore germination tests on the two soil types and in the presence of competition. Sporelings of Cheilanthes siliquosa frequently occur spontaneously on serpentine soils that I have used in the greenhouse for testing edaphic responses.
Dispersal and establishment of ferns with such a disjunct distribution and fastidious preference for substrate present a host of attendant problems. One is led to assume that spores of these "serpentinophytes" are widely dispersed or at least in a regionally broad "chain-mail" fashion, but only establish populations following germination on soils of ultramafic origin. The distribution of C. siliquosa spans the North American continent. The easternmost point in its distribution-Mount Albert on the Gaspe Peninsula-is a world-famous alpine serpentine area. In the known localities intervening between Quebec and the Pacific Coast states, I cannot find accounts of the substrate. The same species is common on serpentines of the Coast Ranges in California (personal observation), but apparently it is not restricted to ultramafics. It has been collected on granite in the Sierra Nevada and from other areas unlikely to have ultramafic substrates.
Polystichum mohrioides, as represented by variety lcmmonii in the Pacific Northwest, appears to be exclusively on serpentine. Therefore I am suspicious of the granitic habitat ascribed to it by Maxon in Abrams (1923) and repeated by . The type of var. lemmonii-"near Mount Shasta"-could easily be on ultramafic rock; serpentine is common in the lithology of northwestern California. I can find no mention of substrate preference for the subantarctic and western South American congener, P. mohrioides,2 though its unique bihemispheric distribution is frequently mentioned (Gams in Verdoorn, 1938 , Christ, 1910 
